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Descripti n 

Field of the Invention 

[0001] This inv ntion relat s in g n ral to the foot- 
wear manufacturing process including sales from a re- 
tail store, footwear design, last production, and finally 
the manufacturing of footwear. More particularly, it re- 
lates to an integrated computerized system for measur- 
ing and sizing feet and providing custom fit footwear for 
customers while maintaining optimized inventory of 
footwear for retail stores and manufacture of footwear. 
In addition, through statistical analysis of customer or- 
ders, it can be determined which footwear lasts are most 
likely to be required for producing footwear to fit a par- 
ticular portion of the general population. This system 
thereby enables more accurate and efficient production 
of footwear and lasts for the general public consump- 
tion. Further, the present invention utilizes the foot sizing 
method and last production method disclosed in a co- 
pending U.S. Patent Application Serial No. 416,624, 
filed October 3, 1989, hereinafter referred to as the 
TWAC™ measurement system. 

Background of the Invention 

[0002] Throughout modern history, the footwear in- 
dustry has been a highly specialized and competitive 
environment. Most footwear manufacturers have felt a 
need to be as efficient as possible while providing high 
quality footwear for the majority of consumers. In recent 
years, this desire for efficiency has been increased due 
to the rise in international trade and competition as well 
as increased consumer demand. Therefore, footwear 
manufacturers have found it necessary to adapt to the 
market conditions by providing as many styles and sizes 
of shoes as possible to the public to better serve the 
needs of the consumers. Until recently, computerized 
automation of fhe footwear industry has been relatively 
limited; however, with the advent of more sophisticated 
computing machines and software to drive the comput- 
ing machines, it has become possible to integrate the 
entire process of manufacturing footwear. The present 
invention provides a solution to this need for improved 
productivity and efficiency by integrating the entire proc- 
ess of selling retail footwear. As will be discussed below, 
the present invention seeks to integrate the entire foot- 
wear sales process including, at least, improved meas- 
urement capabilities, matching the foot to particular foot- 
wear, and the footwear design process, the footwear 
manufacturing process. 

Summary of the Invention 

[0003] A system is provided for integrated foot meas- 
urement and last manufacture which comprises a foot 
sizing d vice ford termining foot sizing data by empir- 
ically measuring a foot to d termine prop r fit of a pre- 



determined fo twear style, a data processing device for 
receiving the foot sizing data from th foot sizing d vice 
and for transmitting th foot sizing and footwear styl 
data, and a computer automated d sign mechanism for 
5 receiving th data from the data processing device and 
deriving machine readable data in a form suitable for 
transmission to footwear last production machinery for 
manufacture of a footwear last. The system also may 
include footwear last production machinery configured 
10 to utilize the machine readable data in the manufactur- 
ing of a footwear last. The foot sizing device preferably 
includes an electro-optical scanner which is capable of 
accurately determining foot sizing data of a foot covered 
by stocking as well as a foot of light or dark skin tones. 
15 The system may further include a style selection mech- 
anism for selecting a particular style of footwear to be 
manufactured from the foot sizing data. In addition, a 
method for integrated foot measurement and last man- 
ufacture is provided. In addition, a custom footwear last 
20 manufacture according to the process of measuring a 
foot, providing a predetermined footwear style, deriving 
machine readable footwear last production data, and in- 
putting the machine readable footwear last production 
data into footwear last production machinery is provid- 
es ed. 

[0004] In addition, the system also provides for reduc- 
ing and managing the inventory of lasts needed for foot- 
wear production which comprises a foot sizing device 
for determining foot sizing data by empirically measur- 

30 jng a plurality of feet at a footwear sales location, a data 
processing device logically coupled to the foot sizing de- 
vice for receiving the foot sizing data from the foot sizing 
device, and a statistical trend analysis mechanism log- 
ically coupled to the data processing device for analyz- 

35 ing the foot sizing data received by the data processing 
device and for identifying foot sizing data groups where- 
by efficient manufacture of footwear lasts according to 
empirical foot sizing needs may be achieved. The sys- 
tem may include an inventory control feedback mecha- 

40 nism logically coupled to the data processing device 
which provides last inventory status information on de- 
mand. A method of inventory management is provided 
for footwear and last manufacture which comprises the 
steps of creating an automated foot sizing database in- 

45 eluding foot sizing data automatically inputted from a 
plurality of point of sale locations and from a plurality of 
measured feet, adding new foot sizing data to the auto- 
mated foot sizing database each time a foot is meas- 
ured, analyzing foot sizing data in the automated foot 

50 sizing database to identify foot size data groups, assign- 
ing inventory control values to each of the foot size data 
groups and utilizing the inventory control values to de- 
termine economical footwear last inventory needs ac- 
cording to the foot size data groups. 

55 

Brief Description of th Drawings 

[0005] Figur 1 is a block diagram showing a gen r- 
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alized diagram of the present computerized syst m. 
[0006] Figur 2 is a block diagram showing a pre- 
ferred embodiment of th pres nt electro-optical foot 
scanner syst m. 

[0007] Figur 3 is a block diagram showing a detailed 5 
depiction of the elements of the preferred embodiment 
central computer. 

[0008] Figure 3A is a block diagram showing a de- 
tailed depiction of the elements of the preferred embod- 
iment electro-optical foot scanner. 10 
[0009] Figures 4A, 4B and 4C show a flowchart dia- 
gramming an example of operating a preferred embod- 
iment electro-optical foot scanner unit from a user's 
point of view. 

[0010] Figure 5 shows a flowchart diagramming an al- *5 
temative example of operating a preferred embodiment 
electro-optical scanner unit from a user's point of view. 
[001 1] Figures 6 through 67 are representations of ex- 
ample menu/screen displays presented to a user during 
operation of the preferred embodiment electro-optical 20 
scanner unit in accordance with the flowchart diagrams, 
shown in Figures 4A, 4B, 4C and 5. 

Detailed Description 

25 

[0012] Detailed preferred embodiments of the present 
invention are disclosed. It is to be understood, however, 
that the disclosed embodiments are merely exemplary 
of the invention, which may be embodied in various 
forms. Therefore, specific structural and functional de- so 
tails disclosed are not to be interpreted as limiting, but 
rather as a representative basis for teaching one skilled 
in the art to variously employ the present invention in 
virtually any appropriately detailed system or structure. 
[0013] Referring now more particularly to Figure 1, 35 
which is a block diagram showing a generalized diagram 
of the present computerized system. The present com- 
puterized system encompasses a preferred footwear 
manufacturing environment from the retail store outlet 
through the manufacturing process and back to the retail 
footwear store. In particular, within the preferred retail 
footwear store 102, an electro-optical foot scanner unit 
100 would preferably be placed to determine customer 
footwear size needs. Foot scanner unit 1 00 would derive 
a three-dimensional topographical image of a particular 45 
customer's feet. From the electronically derived topo- 
graphical image of the feet, a foot size is electronically 
computed. The foot size could be assigned according 
to any foot sizing method including, for example, the 
Brannock measuring system, the TWAC™ measure- so 
ment system and others. Foot measurement informa- 
tion for the particular customer would be stored in a da- 
tabase for a later transference to a centralized data- 
base. After determining the particular size of footwear 
required for the customer, a substantially instantaneous 55 
el ctronic qu ry can be mad by way of a computing 
devic into I ctronicaliy stored inventory data to det r- 
mine if such a siz is available of th desired footwear 



4 

to provid to the particular custom r. 
[0014] By way of example, th following will d scrib 
th procedures for transferring the foot sizing informa- 
tion f a particular customer to the manufacturing facil- 
iti s so that custom fit footwear can b made and sub- 
sequent transference of that finished product back to the 
retail footwear store is accomplished. After electro-op- 
tical scanning of the particular customer's feet with foot 
scanner 100, information is transferred to a central stor- 
age facility for a particular retail footwear store 102. Sub- 
sequently, such information is electronically transferred 
to a centralized database 104 by way of one of several 
communication methods including a computerized net- 
work transfer, serial data communication, parallel data 
communication, and modem communication or by 
transferring a storage medium such as a floppy disk, 
magnetic tape, optical disk, punch tape, punch card, or 
other storage medium readable by an electronic com- 
puting means. Once the customer foot size information 
is in the centralized database 104, a query into an ex- 
isting footwear last database 116 is checked electroni- 
cally for a last which could be used to manufacture a 
custom fit piece of footwear for the particular customer. 
In the preferred embodiment, information would be 
stored on all lasts kept for use in manufacturing partic- 
ular footwear according to size and style. In querying- 
the existing last database 116 with sizing information for 
the particular customer, lasts preferably would be se- 
lected which closely match the particular customer's 
needs as well as lasts which exactly match the particular 
customer's needs. If it is determined that a last exists 
which would be useable for the particular custom foot- 
wear, information can be transferred to footwear produc- 
tion facilities 114 so that the chosen last can be used to 
manufacture custom fit footwear and other footwear 
products for the customer. Custom footwear products 
could include items such as custom fit insoles, heel 
cups, metatarsal support, volume adjustment shims, 
and the like. Custom footwear could include boots, 
shoes, and other various forms of footwear. 
[0015] If a last which would produce footwear fitting 
the particular customer is not found in the existing last 
database 116, the foot measurement information for the 
customer can be transferred to a CAD/CAM machine 
110 which electronically receives the scanned feet data 
and style preference information. From the received da- 
ta the CAD/CAM machine 110 generates machine con- 
trol code for producing a last. Once the machine control 
code is generated, the information may be transferred 
electronically or otherwise to a last production machine 
112 which can produce a unique last for the customer. 
After producing the unique last for the customer, the last 
can be transferred to the footwear manufacturing facili- 
ties 114 so that custom footwear and footwear products 
can be manufactured for the customer. In the preferred 
embodiment, th manufactured footw ar and footwear 
products can then b s nt to the r tail footwear star 
102 for deliv ry to the customer. The uniqu last may 
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also be transferred to the r tail footw ar store for stor- 
age at the r tail footwear stor or deliv ry to the cus- 
tomer so that th customer can sav th last for subse- 
quent manufacturing of custom footw ar and footwear 
products. 

[0016] Centralized footwear database 104 also has 
links to a mechanism which can perform statistical trend 
analysis 106 for determining such information as may 
be desired. Some of the statistical trend analysis may 
include particular styles or sizes of styles which are re- 
quested frequently by customers as well as which lasts 
are the best lasts to store for subsequent use in manu- 
facturing products for other customers. Thus, by provid- 
ing improved statistical analysis of actual feet, it is pos- 
sible to more efficiently "nest" the last production itself. 
For example, such "nesting" may occur due to phenom- 
enon such as gender, occupation, geography, ethnic 
background, or other diverse characteristics. In addi- 
tion, the statistical analysis mechanism 106 can transfer 
the information to quality and inventory control mecha- 
nisms 108 so that improvements in the styles and sizes 
of existing lasts used in mass production of footwear can 
be made if desirable by modifying the information stored 
in the existing last database 116. Substantial last and 
footwear inventory reductions are possibly utilizing this 
improved method of last inventory management. 
[0017] Referring now more particularly to Figure 2, a 
block diagram showing the preferred embodiment of the 
present electro-optical foot scanner system 100 is 
shown. In the preferred embodiment, a central comput- 
ing device 120 controls operations of several peripheral 
devices. Display 122 is coupled to central computer 120 
so that information which is received by the central com- 
puter may be displayed for viewing by a user. Display 
122 in the preferred embodiment includes an electronic 
video display capable of reproducing images consisting 
of a plurality of hues and shades of color. 
[0018] In addition, central computer 120 is coupled to 
inventory data 124 which can be stored in storage de- 
vice 1 30 or in other storage devices proximate foot scan- 
ner unit 100. Inventory data 124 includes information 
concerning number of footwear available at retail foot- 
wear store 102 in particular styles and sizes. Further in- 
ventory data 124 may include information which indi- 
cates all footwear styles and sizes available from a foot- 
wear manufacturer 114 at a particular retail footwear 
store 102 on request, or other information. 
[0019] Input device 126 provides means for obtaining 
information from a user and supplying such information 
to central computer 120. Input device 126 may include 
many types of electronic input devices including a key- 
board, mouse, track ball, light pen, electronic tablet, and 
touch screen, voice recognition unit, or other devices. It 
will be appreciated by those skilled in the art that im- 
proved input devices may be substituted for use in the 
preferred embodiment as they are d veloped. In th 
pr ferred embodiment, foot scanner unit 100 is opti- 
mized for use with a combination of k yboard and touch 



screen input devices. Thes input devices are used to 
select menu choice options pr sented on display 122 
as well as input and retrieve information used by central 
comput r120. 

5 [0020] A storag device 130 is coupled to central 
computer 120 for local storage of information received 
by central computer 120. Storage device 130 may be 
configured in several forms including combination of 
tape drives, hard disk drives, floppy disk drives, optical 

10 disk drives, static ram or other electronic storage devic- 
es. It will be appreciated by those skilled in the art that 
the particular storage device used will be highly depend- 
ent upon the performance characteristics desired for 
use in the particular environment in which the foot scan- 

15 ner unit is to be utilized. In the preferred embodiment, a 
hard disk drive is utilized for local storage of information. 
[0021] A scanner unit 134 is coupled to central com- 
puter 120. The scanner unit 134, as will be further de- 
tailed in Figure 3A, provides a three-dimensional, topo- 

20 graphical electronic image of a foot which has been 
scanned. In other words, the scanner unit 134 provides 
precision contour mapping of bottom surfaces and sub- 
stantially bottom facing surfaces of a scanned foot. Par- 
ticular topographical information concerning a particular 

25 foot may be derived by determining the intensity of light- 
ness and darkness of portions of the scanned foot image 
with respect to other portions of the scanned foot image. 
In particular, image portions which are generally lighter 
in color or intensity are designated as being closer to 

30 the scanner unit than portions of the foot which are dark- 
er in color or intensity. Further, parts of the foot which 
actually touch the surface of the electro-optical scanner 
134 are all the same distance from the surface of the 
scanner; however, the color of the scanned foot still var- 

35 jes. For example, the color of the surface of the foot 
pressed against the surface of the scanner 134 may 
vary according to the amount of pressure applied to the 
surface of the scanner unit in direct correlation to the 
amount of blood flowing through the foot surface at that 

40 particular point. In this case, foot surfaces under ex- 
treme pressure will be lighter in color hue than foot sur- 
faces under less pressure which will be generally pink- 
ish or skin tone in color. By further defining the topo- 
graphical image of the scanned foot which is in contact 

45 with the surface of the scanner 1 34 to include variations 
according to foot surface color, a more accurate image 
of the scanned foot is formed. 
[0022] In addition, the foot scanner 134 may be ad- 
justed to accommodate a foot with light skin tone, dark 

so skin tone, a white sock, or even a dark sock by varying 
the intensity of the light source used in the electro-opti- 
cal scanning process which is directed at the foot being 
scanned. It will be appreciated by those skilled in the art 
that improved scanner units may be substituted for use 

55 in the preferred embodiment foot sizing system without 
departing from th teachings of th pr sent invention. 
More particularly, alt rnativ methods of obtaining top- 
ographical information on a foot may be utilized such as 



7 



EP0 793 922 B1 



8 



las r-optic scann rs, CAT scanners, pr ssure plat 
scanners, r sistive force plates, nuclear magnetic scan- 
ners, acoustic-bas d scanners, variabl h ightpinand 
lectrom chanical array bas d scanners, or other 
thr e-dimenslonal measurement devices in place of th 
preferred embodiment electro-optical scanner. 
[0023] In an alternative embodiment, a printer 128 
may also be coupled to central computer 120 so that 
hard copy of information which has been displayed on 
display 122 may be provided to a user or customer. In 
addition, the information stored and manipulated by 
central computer 120 may also be provided to statistical 
analysis tools 132 for use in computing optimum retail 
store inventory of footwear, ordering more inventory of 
footwear, determining the most popular styles of foot- 
wear, or other various statistical analysis which may uti- 
lize information already stored through central computer 
120. 

[0024] Referring now more particularly to central com- 
puter 120, as detailed in Figure 3. Central computer 120 
preferably includes several optimized elements for ma- 
nipulating and interfacing with externally coupled devic- 
es. Central computer 120 is generally operated through 
a central processing unit (CPU) 142 which is logically 
coupled to a central bus 140. Bus 140 passes data be- 
tween all of the elements of central computer 120. By 
way of bus 140, CPU 142 communicates with a scanner 
basic input/output system (BIOS) 144 which is in turn 
coupled through bus 140 to a small computer system 
interface (SCSI) 150 operatively interconnected to the 
scanner. BIOS 144 provides instructions to the scanner 
during the scanning process and helps control the flow 
of information to and from the scanner. 
[0025] CPU 142 further communicates through bus 
140 to video controller 146 which is operatively intercon- 
nected to the display or monitor. Video controller 146 
generates display screens compatible with the monitor 
from information provided by CPU 142. Such informa- 
tion may include an electronically enhanced scanned 
image of a customer's foot, footwear catalog informa- 
tion, pricing, and retail footwear store inventory. 
[0026] The electronically enhanced scanned image 
preferably is displayed in a plurality of colors or shades 
of a single color. Preferably, those portions of the 
scanned foot image which have been determined to be 
closest to the scanner 134 surface by central computer 
120 are assigned the colors of lightest hue or shades of 
a single color of highest intensity. In addition, the por- 
tions of the foot surface deemed to be furthest away 
from the scanner 134 surface by central computer 120 
are assigned colors of darker hues or shades of a single 
color which are darker in light intensity than those as- 
signed to portions of the foot which were deemed closer 
to the scanner 134 surface by central computer 120. It 
will be appreciated by those skilled in the art that the 
shades of a color or a plurality of colors may be assigned 
in a variety of different mann rs while pr cisely d pict- 
ing the topographical contours of the foot. The pr sent 



invention should not b limit d to the particular colors 
or shad s of color assignment schem s detailed here- 
inafter. 

[0027] For exampl , in th preferred embodiment, a 

5 scanned foot image, such as th on shown in Figures 
8 and 9, has a stereoscopic appearance due to the as- 
signment of shades of gray which are lighter or darker 
based on distance of the foot from the scanner 134 sur- 
face. In particular, lighter shades of gray have been as- 

10 signed to the bottoms of the toes and heel which are 
under higher pressure due to the weight of the owner of 
the foot than the surrounding areas which are also 
touching the scanner 134 surface. Similarly, the portions 
of the scanned foot which are not touching the surface 

15 of the scanner are also assigned lighter shades of gray 
if those portions are nearer the scanner 134 surface 
than the surrounding areas which are not touching the 
scanner 134 surface. It will be appreciated that a similar 
light to dark assignment of scheme can be applied if a 

20 color display were utilized such that colors which corre- 
spond to lighter or more bright hues could be assigned 
to the foot image portions which are to appear closer 
than foot image portions which are to appear as if they 
are farther away. This assignment of shades of gray and 

25 colors is in accordance with the natural perceptive tech- 
niques that the human eye uses to assign depth to a 
two-dimensional image it is viewing. Further, it will be 
appreciated that numerous modifications to the assign- 
ment of shades and color hues presented on the display 

30 122 for a foot image can be made without departing from 
the scope of the present invention. 
[0028] CPU 142 is further coupled through bus 140 to 
serial input/output interface 148 which provides a com- 
munication port through which input devices, preferably 

35 including a keyboard and touch screen may provide in- 
formation to CPU 142. In addition, serial input/output (I/ 
O) device 148 is operatively interconnected to remotely 
located inventory data 124 via a local area network, mo- 
dem or other form of serial communication. 

AO [0029] The remotely located inventory data 124 may 
be stored within centralized database 104. CPU 142 is 
operatively interconnected through bus 140 to special- 
ized micro-chip controllers which improve the perform- 
ance of central computer 120 by reducing the demands 

45 on CPU 142. These specialized chips include a math 
co-microprocessor 156 and direct memory access 
(DMA) controller 154. Math co-microprocessor 156 al- 
leviates much of the computational demand placed on 
CPU 142 for the graphic intensive operations of central 

50 computer 120 thereby allowing CPU 142 to work on oth- 
er tasks more efficiently. DMA controller 154 also alle- 
viates part of the data manipulation load placed on CPU 
142 by controlling data access to relatively slow data 
storage devices such as the storage devices connected 

55 to hard disk controller 1 58 and data being received from 
serial I/O d vice 148 as well as SCSI controller 150. 
[0030] In an alternative embodim nt, a parallel input/ 
output d vicecontroll r152isinclud d in central com- 
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puter 120 for controlling communications through bus 
140 to CPU 142 which are from a printer or oth r xter- 
nal d vice using a parall I input/output interface. 
[0031] R ferring now more particularly to Figur 3A 
which shows a detailed depiction of the I ments of a 
preferred embodiment electro-optical foot scanner 134 
includes an optical scan head 160 which moves along 
a fixed track 162 during the scan process. Scanner 134 
also includes a control unit 164 which adjusts the light 
intensity of the optical scan head 160, the speed at 
which the optical scan head 160 moves within track 162 
during scanning operations, and the flow of data to and 
from central computer 120 which is coupled to scanner 
134 through logical connection 166. Scanner 134 also 
includes a planar reference surface 170. Other shaped 
reference surfaces may be substituted for planar refer- 
ence surface 120 without departing from the teachings 
of the present invention. For instance, a reference sur- 
face generally formed such that it conforms to the bot- 
tom surface of a foot may be utilized. During a typical 
scanning operation a foot to be scanned 1 68 is placed 
on one side of reference surface 170 such that the bot- 
tom facing surfaces of the foot 168 are proximate the 
reference surface 170. Optical scan head 160 moves 
along track 1 62 along the other side of reference surface 
170. In the preferred embodiment control unit 164 con- 
sists of a Tokyo Electric Company, Limited optical scan- 
ner engine which provides a reference surface which is 
large enough to accommodate foot sizes up to twenty 
according to the Brannock measuring system or more 
specifically 520X220 pixel resolution where each pixel 
is 5mm square. In addition, the Tokyo Electric Company, 
Limited engine allows adjustment of the light source in- 
tensity used in conjunction with the optical scan head 
including eight levels of brightness and six levels of con- 
trast. In addition the Tokyo Electric Company, Limited 
engine provides relatively quick optical scan head 
movement and therefore relatively quick scanning of the 
bottom facing surface of foot 168. Further, the central 
computer 120 includes computational elements for de- 
riving a level heel to foot length, foot width, arch-line, 
and foot curvature measurement from the data received 
from foot image data received from scanner 134. It will 
be appreciated by those skilled in the art that other scan- 
ners may be substituted for the particular scanner spec- 
ified above which meet or exceed the particular specifi- 
cations of the Tokyo Electric Company, Limited scanner 
engine. 

[0032] Referring now to Figures 4A, 4B, and 4C, these 
figures encompass a flowchart of an example showing 
the use of the preferred electro-optical foot scanner unit, 
shown in Figure 2. The flowchart diagram is an example 
of using electro-optical foot scanner unit from a user's 
point of view by depicting graphical and textual informa- 
tion which may be shown to a user. This information 
pref rably is shown to a user on a video display sere n 
for review and/or for providing continu d navigation 
through as ries of display sere ns. 
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[0033] Referring now mor particularly to Figure 4A, 
by starting at the pen menu/screen display 200 (shown 
in Figur 6) a us r is giv n a choice to s lect from a 
plurality of options including an option to go to a scan 
5 foot menu/scr en display 202. Upon selecting with an 
input device 126 (hereinafter referred to as selecting) 
either scan left foot or scan right foot options from open 
menu/display screen 200, a scan foot menu/screen dis- 
play 202 such as the one shown in Figure 7 is presented 
10 on the display 122. At this point a user may choose to 
select scanning of foot which is bare, which has a light 
sock, or which has a dark sock. After selecting a foot 
scanning option, a foot is scanned by scanner 134. As 
the foot is scanned, the information is processed by cen- 
ts tral computer 120 and the scanned foot image 204 is 
displayed on display 122. Preferably, as the scanner 
scans through the length of a particular foot proximate 
scanner 134, display screen 204 (not shown) displays 
the portion of the particular foot which has already been 
20 scanned. By displaying the image of the scanned foot 
or screen display 204 as scanner 134 scans the partic- 
ular foot, a user wilt focus their attention on the scanned 
image rather than the length of time that it actually takes 
to scan the foot, thereby causing the scanning of the 
25 foot to be relatively quick from a user's point of view. 
After scanning and displaying the scanned foot image, 
open menu/screen display 200 is presented to the user 
once again. After scanning both the left and right foot in 
a substantially similar manner as described above, the 
30 user may choose to calculate information about the 
scanned feet. 

[0034] Referring now more particularly to Figure 4B, 
upon selecting to calculate the feet information, display 
scanned foot information menu/screen display 206, 

35 shown in Figure 8, is presented on display 122. Menu/ 
screen display 206 displays information about each of 
the scanned feet including Brannock foot sizes and 
TWAC™ foot sizes. Menu/screen display 206 further 
displays an image of the scanned foot which contains 

40 overlaid highlight lines including a heel to toe length 
highlight, center line highlight, heel width highlight, ball 
width highlight and T point circle highlight. The TWAC™ 
measurement system includes calculating a length 
measurement from a foot centerline from the heel to toe, 

45 a width line between medial and lateral portions of the 
foot or between flexion points, an arch-line type, and the 
angle of curvature of the medial edge and the lateral 
edge of the foot as determined from a heel point at the 
base of the heel. Also included in the TWAC™ foot siz- 

50 ing measurement system are calculations of heel width 
and foot volume. 

[0035] Upon selecting to continue entering informa- 
tion about each foot, enter volume information menu/ 
screen display 208, shown in Figure 9, is displayed on 
55 the screen display 122. In an alternative embodiment, 
the volume information may be automatically m asured 
bythescann r unit and entered into th center compu- 
ter. A user is prompted to nt ravolum numb rmeas- 
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ur d by a strap wrapp d from the heel to th instep of 
the foot After entering the volum information, menu/ 
scr en display 210, shown in Figur 10, ispr sent don 
display 1 22. A user may select from a plurality of options 
including corr cting volume information or branching to 
three other software program modules including com- 
plete data module, quick fit module, style fit module. If 
a user chooses to correct volume information, menu/ 
screen display 208 is presented on display 122 for the 
particular foot selected. 

[0036] Upon selecting the complete data module, se- 
lect name option menu/screen display 212, shown in 
Figure 11, is presented on display 122. Upon selecting 
to attach the foot scan image information to a file, menu/ 
screen display 214, shown in Figure 12, is presented on 
display 122. A user selects one of five available current 
customer files to save the customer information under. 
Upon selecting a particular current customer file to save 
the scanned foot image information under which auto- 
matically assigns new input to a storage file in storage 
device 130, menu/screen display 216, shown in Figure 
13, is presented on screen display 122. The display 
screen keyboard prompts the user to input a customer 
name, address, phone number and age by selecting the 
characters on menu/screen display 13. After completing 
this information, menu/screen display 218, shown in 
Figure 14, is presented on screen display 122. After se- 
lecting the appropriate customer sex, menu/screen dis- 
play 220, shown in Figure 15, is presented on display 
122. After selecting the particular footwear fit pressure 
preference, menu/screen display 222, shown in Figure 
16, is presented on screen display 122. After selecting 
the customer sock thickness preference, menu/screen 
display 224, shown in Figure 17, is presented on display 
122. After selecting the particular footwear category 
which the customer desires to be fitted to, menu/screen 
display 226, shown in Figure 18, is presented on display 
122. After selecting the particular occupation which the 
customer plans to use the particular footwear for, menu/ 
screen display 228, shown in Figure 19, is presented on 
display 122. After selecting the particular environmental 
condition in which the footwear would most frequently 
be worn, menu/screen display 230 is presented on dis- 
play 122. The user shall review the scanned foot image 
and select the amount of pronation of the foot or select 
unable to answer this question and central computer 
120 shall determine the amount of pronation. After se- 
lecting the amount of pronation of the foot by either 
method, menu/screen display 232, shown in Figure 21, 
is presented on display 122. At this point the user is 
prompted to check the customer information for errors 
and correct such information where needed. The infor- 
mation can be corrected by selecting the incorrect infor- 
mation, returning to that particular menu/screen display, 
correcting the information and returning to menu/screen 
display 232. 

[0037] After indicating that all of th information is cor- 
r ct and that program operation should continue, menu/ 



sere n display 212, shown in Figure 11, is nee again 
presented on screen display 122. The user may now 
choose to s lect a particular piece of footw ar. After se- 
lecting to choos a particular piec of footw ar, menu/ 

5 sere n display 234, shown in Figur 22, ispr sentedon 
display 122. Screen display 234 indicates that central 
computer 120 is loading footwear information into mem- 
ory. After loading the footwear information into memory, 
menu/screen display 236, shown in Figure 23, automat- 

10 ically is displayed on display 1 22. Preferably, a user se- 
lects one of the current customer files for which to find 
footwear. 

[0038] Alternatively, the user may choose to exit this 
portion of the program and return to menu/screen dis- 

15 play 200, shown in Figure 6. Alternatively, the user may 
choose to retrieve customer information from a file 
stored in storage device 130 to use in conjunction with 
selecting particular footwear. Alternatively, a user may 
choose to indicate that a quick fit of footwear would like 

20 to be accomplished. 

[0039] Upon choosing to select particular footwear, 
menu/screen display 240, shown in Figure 25, is pre- 
sented on display 122 wherein the user is prompted to 
either select another person for which to find footwear 

25 and automatically returns to menu/screen display 236 
or selects to continue operation by running the footwear 
selection module. Upon choosing to run the footwear se- 
lection module, menu/screen display 242, shown in Fig- 
ure 26, is presented on display 1 22. Alternatively, if cen- 

30 tral computer 120 determines that a foot of unusual di- 
mensions has been scanned, the user is presented with 
menu/screen display 241, shown in Figure 26A, which 
asks the user to branch directly to the fitting specifica- 
tions menu/screen display 246, shown in Figure 30, be- 

35 fore recommending footwear for the customer. 

[0040] A priority assignment and sorting algorithm is 
used to select footwear models and sizes that match the 
use categories previously selected by the user. The first 
seven footwear styles selected by the algorithm are pre- 

40 sented on menu/screen display 243, shown in Figure 
27. The items automatically checked for availability in 
inventory and those which are available are preferably 
shown in darker (more definite) characters. Similarly, 
those which are not available in current inventory are 

45 preferably displayed in a lighter (less definite) charac- 
ters. After selecting to view the remaining suggested 
footwear, menu/screen display 244, shown in Figure 28, 
is presented on display 122. The user is asked to select 
whether or not adjustment to the fitting specifications is 

50 necessary. If such adjustments to the fitting specifica- 
tions are indicated by the user, menu/screen display 
246, shown in Figure 30, is presented on display 122. 
Within menu/screen display 246, indicators 249 are 
shown next to particular information categories which 

55 central computer 120 has calculated most likely to re- 
quir adjustment to allow more precise fitting of a cus- 
tom r's foot. Thus, a customer can b prompt d to ad- 
just the most likely categories tone d adjustment bas d 
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on the information that central comput r 120 has pr vi- 
ously been giv n. Upon selecting a particular cat gory, 
such as heel width as depict d in menu/scr en display 
247, shown in Figure 31, the user is prompt d to adjust 
the fitting specifications. After adjusting the fitting spec- 
ifications, the user selects to continue program opera- 
tion and menu/screen display 242, shown in Figure 26, 
is presented on display 122. 

[0041] Alternatively, if from menu/screen display 244, 
shown in Figure 28, a user indicates that no adjustments 
to the fitting specifications are necessary, menu/screen 
display 245, shown in Figure 29, is presented on display 
122. The user may choose to print a hard copy of the 
suggested footwear on printer 128. The user may select 
three different printout formats including complete hard 
copy of suggested footwear information for footwear in 
current inventory, only the names of particular suggest- 
ed footwear, or all suggested footwear without an inven- 
tory check for current availability. After printing the de- 
sired information, the user preferably selects to continue 
program operation and branch point menu/screen dis- 
play 248, shown in Figure 32 is presented on display 
122. From this menu/screen display, a user may choose 
to select a shoe for the next person, make changes to 
current data, return to the fit screen control program, 
branch to the footwear product catalog, branch to the 
last overlay viewing program module, or branch to the 
fit aid recommendations program module. 
[0042] Upon indicating a desire to select a shoe for 
the next person, central computer 120 branches to 
menu/screen display 236, shown in Figure 23, and con- 
tinues normal operation from that point. Upon indicating 
to make data changes, central computer 120 branches 
to menu/screen display 246, shown in Figure 28, and 
continues normal operation from that point. Upon indi- 
cating a desire to branch to fit/scan control, central com- 
puter 120 branches to menu/screen display 200, shown 
in Figure 6, and continues normal operation from that 
point. Alternatively, upon indicating a desire to review 
the footwear product catalog, menu/screen display 260, 
as shown in Figure 38, is presented on display 122 and 
central computer 120 continues normal operation from 
that point in the flow diagram shown on Figure 4C. Al- 
ternatively, upon indicating a desire to view last overlay, 
menu/screen display 272, shown in Figure 44, is pre- 
sented on display 122 and normal operation of central 
computer 120 is continued as shown in the flow diagram 
shown in Figure 4C. Alternatively, upon indicating a de- 
sire to branch to the fit aid recommendations module, 
menu/screen display 282, shown in Figure 49, is pre- 
sented on display 122 and central computer 120 contin- 
ues normal operation from that point as shown in pro- 
gram flow diagram Figure 4A. 
[0043] Alternatively, from menu/screen display 210, 
shown in Figure 10, a user may choose to enter the 
quick fit module. The quick fit program module is de- 
signed to work with only scan data and without customer 
information. Aft r choosing to nt rth quick fit mod ul , 



menu/scr en display 234, shown in Figur 22, is pre- 
sented on display 122. Menu/scr n display 234 indi- 
cates that central computer 120 is loading footwear in- 
formation into memory. After accomplishing the loading 

5 of such information, menu/scr en display 238, shown in 
Figure 24, is presented on display 122. After selecting 
the sex of the quick fit customer, screen display 240 is 
presented on display 1 22 and central computer 1 20 con- 
tinues on in the program flow as indicated in Figure 4B 

10 and as previously detailed in the discussion of the com- 
plete data module. 

[0044] Alternatively, as shown in menu/screen display 
210, shown in Figure 10, the user may select to enter 
the style fit module. Upon selecting to enter the style fit 

15 module, menu/screen display 250, shown in Figure 33, 
is presented on display 122. The user is prompted to 
select a particular style of footwear which they would 
like to be fitted for. For instance, a user may choose to 
pick a particular shoe from the selections shown in menu 

20 option entitled page 1. After such selection, menu/ 
screen display 252, shown in Figure 34, is presented on 
display 122. A user is prompted to select a particular 
style of footwear for which to be fitted. After selecting a 
particular style of footwear, menu/screen display 254, 

25 shown in Figure 39, is presented on display 122. Menu/ 
screen display 254 provides particular information about 
the chosen style of footwear including sizes and widths 
available according to the Brannock measurement sys- 
tem and particular features of this footwear, including 

30 liner, insole, insulation, dressing, construction and sole. 
A user may choose to return immediately to one of the 
particular style pages such as page 1, shown in menu/ 
screen display 252, return to the main style menu/ 
screen display 250, or to fit this style. 

35 [0045] Upon choosing to fit this particular style, menu/ 
screen display 256, shown in Figure 36, is presented to 
the user. After entering the particular sex of the custom- 
er, last overlay menu/screen display 258, shown in Fig- 
ure 37, is presented on display 122. The last overlay 

40 menu/screen display 258 shows how the particular cho- 
sen style of footwear will fit on the currently selected 
scanned foot information. The user may move the style 
last overlay outline 259 with respect to the scanned foot 
image 257 by selecting movement indicator menu op- 

45 tions 255. After viewing the particular style last overlay 
259 on the scanned foot, the user selects to return to 
menu/screen display 250. Subsequently, from menu/ 
screen display 250, the user may choose to return to 
menu/screen display 200, shown in Figure 6, or fit an- 

50 other footwear style to the particular foot currently se- 
lected. 

[0046] Alternatively, as shown in menu/screen display 
210, shown in Figure 10, the user may select to enter 
the catalog module. Upon selecting to enter the catalog 
55 module, menu/screen display 260, shown in Figure 38, 
ispres nted on display 122. Through menu/sere n dis- 
play 260, a user may browse through the current catalog 
listings of footw ar according to different styles without 
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having pr viously s lect d customer information t be 
used in conjunction with s lecting a particular style. The 
styles available may be pr sent don display 122 in tex- 
tual menus as shown in m nu/screen display 260. Al- 
ternatively, the styles may be shown in graphical depic- 
tions of particular styles of shoes available such as hik- 
ing boots, running shoes, service shoes, work boots, 
etc. For example, a user may choose to view shoes from 
page 3, as shown in menu/screen 262, shown in Figure 
39. The list of particular footwear may be shown in a 
textual or graphical manner as discussed above. Such 
that miniature graphical representatives of footwear 
may be shown in place of the textual listing of the name 
of the footwear. After viewing the list of particular foot- 
wear listed on catalog page 3, a user may choose to 
view a particular piece of footwear. Upon choosing a 
particular piece of footwear, menu/screen display 264, 
shown in Figure 40, is presented on display 122. Infor- 
mation about the particular footwear selected is present- 
ed to the user including sizes and widths available ac- 
cording to the Brannock sizing system and particular 
features of this particular footwear. A user may choose 
to return to the same or different pages of the catalog 
or to the main menu catalog screen 260, shown in Figure 
38. Alternatively, a user may choose to more closely 
view the particular footwear selected. In the preferred 
embodiment, menu/screen display 264 includes minia- 
ture pictures of the side 263, top 263' and bottom 263" 
views of the particular footwear selected. A user may 
choose to more closely view one of these particular 
views of the footwear selected. Upon choosing to more 
closely view one of the several views of the selected 
footwear, one of several larger views of that particular 
footwear is presented on display 122. For example, 
screen display 266, 268, and 270, as shown in Figures 
41, 42 and 43, respectively, are presented on display 
122. 

[0047] Alternatively, as shown in menu/screen display 
200, shown in Figure 6, the user may select to enter the 
last overlay module. Upon selecting to enter the last 
overlay module, menu/screen display 272, shown in 
Figure 44, is presented on display 122. After selecting 
the particular shoe size of the last to be overlaid on the 
scanned foot, menu/screen display 274, shown in Fig- 
ure 45, is presented on display 122. After selecting the 
width of the last to be overlaid on the scanned foot, 
menu/screen display 276, shown in Figure 46, is pre- 
sented on display 122. After indicating the last series 
(style of footwear) to be overlaid on the scanned foot, 
menu/screen display 278, shown in Figure 47, is pre- 
sented on display 122. The user is prompted to change 
any of the last overlay parameters, return to the main 
menu/screen display 200 through branch 302, or to 
overlay the last outline on the scanned foot image. Upon 
choosing to display the last overlay on the scanned foot 
image, menu/screen display 280, shown in Figure 48, 
ispres nted on display 122. Th outline of the last may 
b moved with respect to th scanned foot image 



through th use of ov rlay movement menu options so 
that a us r can se how a particular style and size of 
footwear will fit on the particular scanned foot. After 
viewing how the particular s lect d last fits th scanned 

5 foot imag and choosing to xit menu/screen display 
280, menu/screen display 272, shown in Figure 44, is 
presented on display 1 22 and central computer 1 20 con- 
tinues normal operation from that point as shown in the 
program flow diagram Figure 4C. 

10 [0048] Alternatively, a hidden option on menu/screen 
display 200, shown in Figure 6, is available. Upon acti- 
vation of the hidden menu option in menu/screen display 
200, central computer 1 20 operates interactively with re- 
motely stored inventory data 1 24 as shown in Figure 4C. 

15 Upon selection of the hidden option, menu/screen dis- 
play 330, shown in Figure 65, is presented on display 
122. The user is prompted to update inventory informa- 
tion. Upon choosing the first updating step, including 
polling a remotely located computer including inventory 

20 data 124, menu/screen display 332, shown in Figure 66, 
is presented on display 122 while central computer 120 
receives information from remotely located inventory 
data 124. After receiving the inventory data 124, menu/ 
screen display 330 is presented on display 122. Upon 

25 selecting the second updating step of updating quick ac- 
cess files, menu/screen display 334, shown in Figure 
67, is presented on display 1 22. After updating the quick 
access files, menu/screen display 330 is presented on 
display 122. Preferably, the user chooses to return to 

30 main open menu/screen display 200, shown in Figure 
6, and central computer 120 continues on in the program 
flow as indicated in Figure 4A. 
[0049] Alternatively, from open menu/screen display 
200, shown in Figure 6, or through branch point 310, the 

35 fit aids module may be entered. Upon entering the. fit 
aids module, menu/screen display 282, shown in Figure 
49, is presented on display 122. If a customer file has 
not been previously selected, menu/screen display 284, 
shown in Figure 50, is presented on display 122 so that 

40 a user may select a particular customer for which to sug- 
gest fit aids. The user may choose to enter a current 
customer number, return to open main menu/screen 
200, or retrieve customer information from storage de- 
vice 130. Alternatively, if a particular customer file has 

45 already been selected prior to entering menu/screen 
display 282, then menu/screen display 284 is not shown 
on display 122. In either situation, after a particular cus- 
tomer file has been selected, branch point menu/screen 
display 286, shown in Figure 52, is presented on display 

so 122. From branch point menu/display screen 286, the 
user may choose to display a foot comparison of the se- 
lected customer foot image compared to a standard 
foot. Upon selecting foot comparison display, menu/ 
screen display 288, shown in Figure 52, is presented on 

55 display 1 22. Information concerning the variation of the 
particular customer foot from a standard foot is given. 
For instance, in th example foot shown in m nu/scr en 
display 288, the selected foot has a wid heel width, low 
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pronation and extra low volum . Aft r viewing th foot 
comparison, menu/scr en display 286 is r turned to for 
continued program op ration. 
[0050] Alternatively, from branch point m nu/scre n 
display 286, a user may choose to go to menu/screen 5 
display 284 and select a different customer file. Alterna- 
tively, from branch point menu/screen display 286, the 
user may choose to select fit aids. Upon choosing to se- 
lect fit aids, menu/screen display 290, shown in Figure 
53, is presented on display 122. Menu/screen display 
290 provides fit aid recommendations for the particular 
selected customer foot including items such as a heel 
cup, heel cushion, wedge, arch support, forefoot cush- 
ion, volume adjust shim, and the like. In addition, the 
prices for each of the fit aid products are provided for 
customer feedback. Further, suggested socks and pric- 
es are presented so that a user may choose the best 
socks available in the retail store based on previously 
entered customer preferences for the particular foot. Af- 
ter displaying all of the recommended fit aids for the par- 
ticular customer, a user may generate a hard copy on 
printer 128 of the suggested fit aids, draw a picture of 
the particular suggested fit aids or branch to an alterna- 
tive branch point menu. Upon choosing to display sug- 
gested fit aids for the particular customer, a menu/ 
screen display 292, like the one shown in Figure 54, is 
presented on display 122. In menu/screen display 292, 
only the suggested fit aids for the particular selected 
customer foot image file are shown. For instance, in the 
example shown, the suggested fit aids include a Red 
Wing insole, heel cup, heel cushion, metatarsal support 
and volume adjust shim. After viewing the suggested fit 
aids for the selected customer fit image file, menu/ 
screen display 290 is redisplayed. 
[0051] Upon choosing to go to a return menu, branch 
point menu/screen display 294, shown in Figure 55, is 
presented on display 122. From the branch point menu/ 
screen display 294, the user may choose to return to the 
beginning of the fit aid module through branch point 310 
and choose fit aids for the next customer. Alternatively, 
a user may choose to adjust the fitting specifications 
through the use of menu/screen display 295, shown in 
Figure 56, which functions in a similar manner to the ad- 
just fitting specification operation described for menu/ 
screen displays 246 and 247, shown in Figures 30 and 
31 , respectively Alternatively, a user may choose to se- 
lect a particular style of footwear by branching to the 
style fit module through branch point 312. Alternatively, 
a user may choose to view the footwear catalog by 
branching through branch point 306 to the catalog mod- 
ule. Alternatively, a user may choose to return to the fit 
aid recommendations menu/screen display 290 and 
continue program operation through central computer 
120. 

[0052] Alternatively, from open menu/screen display 
200, shown in Figure 6, a user may choose to ent r the 
file locator module. Upon nt ring the fil locator mod- 
ule, menu/sere n display 296, shown in Figur 57, is 



presented on display 122. From menu/scr en display 
296, a user may choose to s arch storag d vice 130 
by one of several s arch methods including searching 
by customer number, alphabetical search, the date that 
the customer file was first nt red, and a simpl incre- 
mental search. In addition, from menu/screen display 
296, the user may generate a label and print a hard copy 
on printer 128 and return to open menu/screen display 
200. After choosing the particular search method, for in- 
stance by an alphabetical search, menu/screen display 
298, shown in Figure 58, is presented on display 122. 
The user is prompted to input a string of characters 
which is to be searched for in storage device 130. After 
entering the string of characters to be searched for, a 
menu/screen display 300, such as the one shown in Fig- 
ure 59, is presented on display 122. Menu/screen dis- 
play 300 preferably displays the first customer file record 
found which matches the search string as well as the 
preceding two customer file records and the following 
two customer file records. In addition, a user may 
choose to find the next customer file record containing 
the search character string or exit to menu/screen dis- 
play 296. 

[0053] In alternative embodiment, as shown in Figure 
5, footwear information can be displayed in a plurality of 
different ways. In this example, ski boot footwear is be- 
ing displayed. However, it will be appreciated by those 
skilled in the art that the principle shown herein may be 
applied to all forms of footwear. Ski boot footwear infor- 
mation is displayed in menu/screen display 320 as 
shown in Figure 60. Ski boot information includes vari- 
ous parameters which are utilized by the ski boot indus- 
try including flex index with volume pronation and sev- 
eral features of the particular ski boot including buckle 
type fit material, liner cover, liner features, foot bed type, 
foot bed adjustability, shell type, shell materials, and 
shell features. From menu/screen display 320, a user 
may choose to view the particular ski boot by selecting 
the computer graphic image of the ski boot. After select- 
ing the computer graphic image of the ski boot, menu/ 
screen display 328, as shown in Figure 64, is presented 
on display 122. After viewing the ski boot image, the us- 
er returns to menu/screen display 320. 
[0054] In addition, the user may choose to view an al- 
ternative last overlay tailored for footwear having side- 
wall liners, or liners and an outer shell. After choosing 
to view this alternative last overlay, menu/screen display 
322, shown in Figure 61, is presented on display 122. 
The user may select a particular boot internal perimeter 
outline (BIPO) to overlay the scanned foot image cur- 
rently selected by selecting a particular BIPO size. After 
selecting the particular BIPO size to overlay on the im- 
age 323 of the scanned foot currently selected, menu/ 
screen display 324, shown in Figure 62, is presented on 
display 122. As shown in menu/screen display 324, a 
double-lined boot image 325 (also referr d to as a liner 
region image) is overlaid n a scanned foot image. By 
manipulating menu options 321, the double-lined boot 
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image outlin 325 may be moved with respect to the foot 
image. Aft r placing the boot image 325 precisely, a us- 
er may choose to show the particular pr ssur points 
between the boot and scanned foot image. Upon choos- 
ing to view the pressur points, menu/scr en 326, as 5 
shown in Figure 63, is presented on display 122. Menu/ 
screen display 326 displays a filled boot outline image 
327 between the two-lined image 325 shown in menu/ 
screen display 324. In addition, portions of the foot im- 
age 323 which are between the inner (the line generally 10 
nearer the foot image) and outer lines (the line generally 
further from the foot image) of the filled boot image 257 
are highlighted so that a user may discern the amount 
of pressure a foot would encounter from the inner lining 
pressing against the foot. This allows the user to adjust 1 5 
the size of the boot desired to properly fit the scanned 
foot with an optimally chosen size of boot and liner in 
accordance with the pressure preferences for the owner 
of the particular foot which has been scanned. From 
menu/screen display 326, a user may choose to adjust 20 
the size of the boot image by returning to menu/screen 
display 322 or exit the display footwear information mod- 
ule. 

[0055] Although the present invention has been de- 
scribed and illustrated with a certain degree of particu- 25 
larity, it is understood that the present disclosure of em- 
bodiments has been made by way of example only and 
that numerous changes in arrangement and combina- 
tion of parts as well as steps may be resorted to by those 
skilled in the art without departing from the spirit and 30 
scope of the present invention as claimed. In particular, 
it will be appreciated by those skilled in the art that a 
plurality of foot measurement techniques are available 
for use in such a system, including the Brannock meas- 
urement system and the TWAC™ measurement sys- 35 
tern. In addition, the hardware and software compo- 
nents used for the present invention may be modified in 
view of future technological improvements including, but 
not limited to, faster computing devices, higher resolu- 
tion displays and improved electro-optical scanners or *o 
other devices for capturing the three-dimensional image 
of a foot. 



Claims 

1 . A method for integrated foot measurement and foot- 
wear last inventory optimization comprising the 
steps of: 

50 

a) providing a foot sizing mechanism to meas- 
ure and size a foot and to provide foot sizing 
data enabling proper fit of the measured foot 
with a particular footwear style; 

b) measuring and sizing a foot with the foot siz- 55 
ing m chanism; 

c) transf rring electronically the foot sizing data 
from the foot sizing mechanism to an electronic 
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data processor and to an automated foot sizing 
databas configured for adding new foot sizing 
data; 

d) analyzing foot sizing data in th foot sizing 
database to id ntify foot siz data groups; 

e) assigning inventory control values to each of 
the foot size data groups; and 

f) utilizing the inventory control values to deter- 
mine optimum footwear last inventory needs 
according to the foot size data groups. 

2. The method according to claim 1 wherein the foot 
sizing mechanism comprises an electro-optical 
scanning device. 

3. The method according to claim 1 wherein the ana- 
lyzing foot sizing data step comprises utilizing a foot 
length parameter, a foot width parameter, a foot 
arch line parameter, and a foot curvature parame- 
ter. 

4. A method for integrated foot measurement and foot- 
wear inventory optimization comprising the steps 
of: 

a) providing a foot sizing mechanism to meas- 
ure and size a foot and to provide foot sizing 
data enabling proper fit of the measured foot 
with a particular footwear style; 

b) measuring and sizing a foot with the foot siz- 
ing mechanism; 

c) transferring electronically the foot sizing data 
from the foot sizing mechanism to an electronic 
data processor and to an automated foot sizing 
database configured for adding new foot sizing 
data each time a foot is measured; 

d) analyzing foot sizing data in the foot sizing 
database to identify foot size data groups; 

e) assigning inventory control values to each of 
the foot size data groups; and 

f) utilizing the inventory control values to deter- 
mine optimum footwear inventory needs ac- 
cording to the foot size data groups. 

5. The method according to claim 4 wherein the foot 
sizing mechanism comprises an electro-optical 
scanning device. 

6. The method according to claim 4 wherein the ana- 
lyzing foot sizing data step comprises utilizing a foot 
length parameter, a foot width parameter, a foot 
arch line parameter, and a foot curvature parame- 
ter. 

7. An apparatus for reducing and managing an inven- 
tory of lasts needed for footw ar production com- 
prising: 
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(a) foot sizing means ford t rmining foot sizing 
data by m asuring a plurality of fe t at a foot- 
wear sal s location; 

(b) data processing means logically coupled to 
the foot sizing means for rec iving the foot siz- 5 
ing data from the foot sizing means and for 
transmittinig the foot sizing data to other appa- 
ratus components; and 

(c) statistical analysis means logically coupled 

to the data processing means for analyzing the w 
foot sizing data received by the data processing 
means and for sending a signal which identifies 
foot sizing data groups whereby efficient man- 
ufacture of the inventory lasts according to foot 
sizing needs may be achieved. 15 



8. The apparatus according to claim 7 further compris- 
ing last manufacturing means for receiving the sig- 
nal from the statistical analysis means and manu- 
facturing the inventory of lasts according to the foot 
sizing data groups identified by the statistical anal- 
ysis means. 

9. The apparatus according to claim 7 wherein the foot 
sizing data groups are identified by utilizing foot 
measurement system parameters including a 
length measurement parameter, a width line param- 
eter, an arch-line type parameter, and an angle of 
curvature parameter. 

10. The apparatus according to claim 7 wherein the foot 
sizing means comprises an electro-optical scanner 
mechanism. 

1 1 . The apparatus according to claim 7 further compris- 
ing inventory control feedback means logically cou- 
pled data processing means, the inventory control 
feedback means providing last inventory status on 
demand. 

12. An apparatus for use in integrated foot measure- 
ment and last manufacture comprising: 

a) foot measuring means for measuring a foot 
and outputting foot sizing data of the foot; 

b) computer foot sizing means for determining 
a plurality of selected foot sizing parameters 
from the foot sizing data; 

c) style means for inputting footwear style data 
corresponding to a desired footwear; and 

d) computer automated design means for re- 
ceiving the foot sizing parameters and the foot- 
wear style data, the computer automated de- 
sign means including means for deriving ma- 
chine readable data from the received foot siz- 
ing param ters and the footwear style data, the 
machin readable data being in a form suitable 
for transmission to footw ar last production ma- 



chin ry for manufacture of a footwear last use- 
able to manufactur the d sired footwear for 
the foot having th foot siz determined by the 
foot sizing means. 

13. The apparatus in claim 12, wherein the computer 
foot sizing means includes means for determining: 

a foot length parameter; 
a foot width parameter; 
a foot arch line parameter; and 
a foot curvature parameter. 

14. An apparatus for use in integrated foot measure- 
ment and last manufacture comprising: 

a) foot sizing means for measuring a foot and 
outputting sizing data of the foot, the foot sizing 
means including a reference surface and 
means for measuring pressure data corre- 
sponding to the relative pressures exerted by 
the foot against the reference surface when the 
foot is at least partially weighted, the pressure 
data being at least a portion of the foot sizing 
data; 

b) style means for inputting footwear style data 
corresponding to a desired footwear; and 

c) computer automated design means for re- 
ceiving the foot sizing data and the footwear 
style data, the computer automated design 
means including means for deriving machine 
readable data from the received foot sizing data 
and the footwear style data, the machine read- 
able data being in a form suitable for transmis- 
sion to footwear last production machinery for 
manufacture of a footwear last useable to man- 
ufacture the desired footwear for the foot hav- 
ing the foot size determined by the foot sizing 
means. 



Patentanspruche 

1 . Verfahren zur integrierten FuBmessung und Schuh- 
45 leisten-Bestandsoptimierung, mit den Schritten: 

a) Bereitstellen eines FuBgrdBen-Mechanis- 
mus zum Messen und Bestimmen der GroBe 
eines FuBes und zum Bereitstellen von 

so FuBgroBendaten, welche ein einwandfreies 

Passen des gemessenen FuBes in einem be- 
stimmten Schuhwerk-Stil ermoglichen; 

b) Messen und Bestimmen der GroBe eines Fu- 
Bes mit dem FuBgroBen-Mechanismus; 

55 c) elektronisches Obertragen der FuBgroBen- 

daten von d m FuBgroBen-Mechanismus zu 
einerelektronisch nDat nv rarbeitung und zu 
einer automatisierten FuBgroBen-Dat nbank, 
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welch zum Hinzufugen neu r FuBgrdBenda- 
ten ausgebitdet ist; 

d) Untersuchen d r FuBgroBendaten in der 
FuBgroBen-Datenbank zum Identifier n von 
FuBgroBendaten-Gruppen; 

e) Zuordnen von Bestands-Steuerungswerten 
zu jeder der FuBgroBendaten-Gruppen; und 

f) Verwenden der Bestands-Steuerungswerte 
zum Bestimmen des optimalen Schuhleisten- 
Lager-Bestandes gemaB den FuBgroBenda- 
ten-Gruppen. 

2. Verfahren nach Anspruch 1, 

bei welchem der FuBgroBen-Mechanismus eine 
elektro-optische Abtastvorrichtung umfasst. 

3. Verfahren nach Anspruch 1, 

bei welchem der Schritt der Untersuchung der 
FuBgroBendaten eine Verwendung eines FuBlan- 
gen-Parameters, eines FuBbreiten-Parameters, ei- 
nes FuBbogenlinien-Parameters und eines FuB- 
krummungs-Parameters umfasst. 

4. Verfahren zur integrierten FuBmessung und Schuh- 
werk-Bestandsoptimierung, mit den Schritten: 

a) Bereitstellen eines FuBgroBen-Mechanis- 
mus zum Messen und Bestimmen der GroBe 
eines FuBes und zum Bereitstellen von 
FuBgroBendaten, welche ein einwandfreies 
Passen des gemessenen FuBes in einem be- 
stimmten Schuhwerk-Stil ermoglichen; 

b) Messen und Bestimmen der GroBe eines Fu- 
Bes mit dem FuBgroBen-Mechanismus; 

c) elektronisches Obertragen der FuBgroBen- 
daten von dem FuBgroBen-Mechanismus zu 
einerelektronischen Datenverarbeitung und zu 
einer automatisierten FuBgroBen-Datenbank, 
bei der FuBgroBendaten hinzufugbar sind, je- 
desmal, wenn ein FuB gemessen wird; 

d) Untersuchen der FuBgroBendaten in der 
FuBgroBen-Datenbank zum Identifizieren von 
FuBgroBendaten-Gruppen; 

e) Zuordnen von Bestands-Steuerungswerten 
zu jeder der FuBgroBendaten-Gruppen; und 

f) Verwenden der Bestands-Steuerungswerte 
zum Bestimmen des optimalen Schuhwerk-La- 
ger-Bestandes entsprechend den FuBgroBen- 
daten-Gruppen. 

5. Verfahren nach Anspruch 4, 

bei welchem der FuBgroBen-Mechanismus eine 
elektro-optische Abtastvorrichtung umfasst. 

6. Verfahren nach Anspruch 4, 

b iw Ichem der FuBgroBendat n-Unt rsuchungs- 
schritt ein Verwendung eines FuBlangen-Parame- 
ters, ines FuBbreiten-Parameters, eines FuBbo- 



genlinien-Parameters und eines FuBkrummungs- 
Parameters umfasst. 

7. Vorrichtung zum Verring rn und V rwalt n eines 
5 Lager-Bestandes von zur Schuhwerkproduktion 

benotigten Leisten, mit: 

(a) einer FuBgroBen-Einrichtung zum Bestim- 
men von FuBgroBendaten durch Messen einer 

10 Mehrzahl von FuBen in einer Schuhwerk-Ver- 

kaufsstelle; 

(b) einer Datenverarbeitungseinrichtung, wel- 
che logisch mit der FuBgroBen-Einrichtung ge- 
koppelt ist zum Empfangen der FuBgroBenda- 

15 ten von der FuBgroBen-Einrichtung und zum 

Obertragen der FuBgroBendaten zu den ande- 
ren Komponenten der Vorrichtung; und 

(c) einer Einrichtung fur statistische Untersu- 
chungen, die logisch mit der Datenverarbei- 

20 tungseinrichtung gekoppelt ist, zum Untersu- 

chen der durch die Datenverarbeitungseinrich- 
tung empfangenen FuBgroBendaten und zum 
Senden eines Signales, welches FuBgroBen- 
daten-Gruppen identifiziert, wodurch eine effi- 

25 ziente Herstellung des Leisten-Bestandes ge- 

maB den FuBgroBen-Bedurfnissen verwirklich- 
bar ist. 

8. Vorrichtung nach Anspruch 7, 

30 mit einer Leisten-Herstellungseinrichtung zum 
Empfangen des Signales von der statistischen Un- 
tersuchungseinrichtung und zum Herstellen des 
Leisten-Bestandes gemaB den durch die statisti- 
sche Untersuchungseinrichtung identifizierten 

35 FuBgroBendaten-Gruppen. 

9. Vorrichtung nach Anspruch 7, 

bei welcher die FuBgroBendaten-Gruppen identifi- 
ziert werden durch Verwenden der FuBmesssy- 
40 stem-Parameter einschlieBlich eines Langenmes- 
sungs-Parameters, eines Breitenlinien-Parame- 
ters, eines Bogenlinienart-Parameters und eines 
Krummungswinkels-Parameters. 

45 10. Vorrichtung nach Anspruch 7, 

bei welcher die FuBgroBen-Einrichtung einen elek- 
tro-optischen Abtastmechanismus umfasst. 

11. Vorrichtung nach Anspruch 7, 

50 mit einer Bestandssteuerungs-Ruckkopplungsein- 
richtung, welche logisch mit der Datenverarbei- 
tungseinrichtung gekoppelt ist, wobei die Bestands- 
steuerungs-Ruckkopplungseinrichtung den letzten 
Bestandsstatus auf Anforderung bereitstellt. 

55 

12. Vorrichtung zur Verw ndung bei einer integriert n 
FuBmessung und L isten-H rstellung mit: 
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a) ein r FuB-Messeinrichtung zum Messen ei- 
n s FuB s und Ausgeb n von FuBgroBenda- 
ten des FuBes; 

b) iner Computer-FuBgroBen-Einrichtung 
zum B stimmen einer Mehrzahl ausg wahlter 
FuBgroBen-Parameter aus den FuBgroBenda- 
ten; 

c) einer Stil-Einrichtung zum Eingeben von 
Schuhwerk-Stildaten entsprechend einem ge- 
wunschten Schuhwerk; und 

d) einer Computer-automatisierten Design-Ein- 
richtung zum Empfangen der FuBgroBen-Para- 
meter und der Schuhwerk-Stildaten, wobei die 
Computerautomatisierte Entwurfs-Einrichtung 
eine Einrichtung zum Ableiten maschinenles- 
barer Daten aus den empfangenen FuBgro- 
Ben-Parametern und den Schuhwerk-Stildaten 
beinhaltet, wobei die maschinenlesbaren Da- 
ten in einer zur Ubertragung zu Schuhwerk-Lei- 
sten-Produktionsmaschinen zur Herstellung ei- 
nes Schuhwerk-Leisten geeigneten Form vor- 
liegen, die zur Herstellung des gewunschten 
Schuhwerks fur den FuB mit der durch die 
FuBgroBen-Einrichtung bestimmten FuBgroBe 
verwendbar ist. 

13. Vorrichtung nach Anspruch 12, 

bei welcher die Computer-FuBgroBen-Einrichtung 
eine Einrichtung beinhaltet zum Bestimmen: 

eines FuBlangen-Parameters; 
eines FuBbreiten-Parameters; 
eines FuBbogenlinien-Parameters; und 
eines FuBkrummungs-Parameters. 

14. Vorrichtung zur Verwendung in einer integrierten 
FuBmessung und Leisten-Herstellung, mit: 

a) einer FuBgroBen-Einrichtung zum Messen 
eines FuBes und Ausgeben von GroBendaten 
des FuBes, wobei die FuBgroBen-Einrichtung 
eine Referenzoberflache und eine Einrichtung 
zum Messen von Druckdaten entsprechend 
dem relativen Druck beinhaltet, welcher durch 
den FuB auf die Referenzoberflache ausgeubt 
wird, wenn der FuB wenigstens teilweise bela- 
stet wird, wobei die Druckdaten wenigstens ein 
Teil der FuBgroBendaten sind; 

b) einer Stil-Einrichtung zum Eingeben von 
Schuhwerk-Stildaten entsprechend einem ge- 
wunschten Schuhwerk; und 

c) einer Computer-automatisierten Entwurfs- 
Einrichtung zum Empfangen der FuBgroBen- 
daten und der Schuhwerk-Stildaten, wobei die 
Computer-automatisierte Entwurfs-Einrichtung 
eine Einrichtung zum Ableiten maschinenles- 
bar r Daten aus den empfang nen FuBgro- 
Bendat n und den Schuhw rk-Stildat n be- 



inhatt t, wobei di maschinent sbaren Daten in 
einer Form vorlieg n, diezur Qbertragung zur 
Schuhw rk-Leisten-Produktionsmaschine 
zum Herstellen ines Schuhwerk-Leisten ge- 
eignet ist, der zur Herstellung des gewunschten 
Schuhwerks fur den FuB mit der durch die 
FuBgroBen-Einrichtung bestimmten FuBgroBe 
verwendbar ist. 



Revendications 

1. Procede destine a la mesure integree de pied et a 
Poptimisation du stock de formes de chaussures 
comprenant les etapes consistant a : 

a) proposer un mecanisme de dimensionne- 
ment de pied afin de mesurer et dimensionner 
un pied et fournir des donn6es de dimension- 
nement de pied permettant un ajustement cor- 
rect du pied mesure a un style de chaussure 
particulier ; 

b) mesurer et dimensionner un pied grace au 
mecanisme de dimensionnement de pied ; 

c) transferer de maniere electronique les don- 
nees de dimensionnement de pied depuis le 
mecanisme de dimensionnement de pied vers 
un processeur electronique de donnees et vers 
une base de donnees automatisee de dimen- 
sionnement de pied configuree de facon a ajou- 
ter de nouvelles donnees de dimensionnement 
de pied ; 

d) analyser des donnees de dimensionnement 
de pied dans la base de donnees de dimension- 
nement de pied afin ^identifier des groupes de 
donnees de taille de pied ; 

e) assigner des valeurs de controle du stock a 
chacun des groupes de donnees de taille de 
pied ; et 

f) utiliser les valeurs de controle du stock pour 
determiner les besoins optimaux relatifs au 
stock de formes de chaussures selon les grou- 
pes de donnees de taille de pied. 



45 2. Procede selon la revendication 1, dans lequel le 
mecanisme de dimensionnement de pied com- 
prend un dispositif de balayage electro-optique. 
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3. Procede selon la revendication 1 , dans lequel I'eta- 
pe d'analyse des donnees de dimensionnement de 
pied comprend ('utilisation d'un parametre de lon- 
gueur du pied, un parametre de largeur du pied, un 
parametre de ligne de voute plantaire du pied et un 
parametre de courbure du pied. 

4. Procede destine a la mesure integree d pied et a 
I'optimisation du stock de chaussures comprenant 
les etapes consistant a : 
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a) proposer un melanism de dimensionne- 
ment de pi d afin de mesur r et dim nsionner 
un pi d t fournir des donne s de dimension- 
n mentdepi dperm ttantunajust ment cor- 
rect du pied mesure a un style de chaussur 
particulier ; 

b) mesurer et dimensionner un pied grace au 
mecanisme de dimensionnement de pied ; 

c) transferer de maniere electronique ies don- 
nees de dimensionnement de pied depuis le 
mecanisme de dimensionnement de pied vers 
un processeur electronique de donnees et une 
base de donnees automatised de dimension- 
nement de pied configuree de facon a ajouter 
de nouvelles donnees de dimensionnement de 
pied a chaque fois qu'un pied est mesure ; 

d) analyser des donnees de dimensionnement 
de pied dans la base de donnees de dimension- 
nement de pied aftn d'identifier des groupes de 
donnees de taille de pied ; 

e) assigner des valeurs de controle du stock a 
chacun des groupes de donnees de taille de 
pied ; et 

f) utiliser Ies valeurs de controle du stock afin 
de determiner Ies besoins optimaux relatifs au 
stock de chaussures selon ies groupes de don- 
nees de taille de pied. 

Procede selon la revendication 4, dans lequel le 
mecanisme de dimensionnement de pied com- 
prend un dispositif de balayage electro-optique. 

Procede selon la revendication 4, dans lequel I'eta- 
pe d'analyse des donnees de dimensionnement de 
pied comprend I'utilisation d'un parametre de lon- 
gueur du pied, un parametre de largeurdu pied, un 
parametre de ligne de voute plantaire du pied et un 
parametre de courbure du pied. 

Appareil destine a reduire et gerer un stock de for- 
mes necessaires a la fabrication de chaussures 
comprenant : 

(a) des moyens de dimensionnement de pied 
destines a determiner des donnees de dimen- 
sionnement de pied en mesurant une pluralite 
de pieds sur un point de vente de chaussures ; 

(b) des moyens de traitement des donnees 
couples de maniere logique aux moyens de di- 
mensionnement de pied afin de recevoir Ies 
donnees de dimensionnement de pied prove- 
nant des moyens de dimensionnement de pied 
et de transmettre Ies donnees de dimensionne- 
ment de pied vers d'autres composantes de 
I'appareil ; et 

(c) d s moy ns d'analyse statistiqu couples 
de maniere logiqu aux moy ns de traitement 
de donnees afin d'analyser I sdonne sde di- 



mensionnement de pied recues par Ies moyens 
de traitement de donne s et d' nvoy r un si- 
gnal qui identifi des groupes d donnees de 
dimensionnement de pied, moyennant quoi il 
s est possible d'obtenir un fabrication fRcace 

des formes du stock selon Ies besoins de di- 
mensionnement. 

8. Appareil selon la revendication 7 comprenant en 
outre des moyens de fabrication de formes destines 
a recevoir le signal provenant des moyens d'analy- 
se statistique et a fabriquer le stock de formes selon 
Ies groupes de donnees de dimensionnement de 
pied identifies par Ies moyens d'analyse statistique. 

9. Appareil selon la revendication 7, dans lequel Ies 
groupes de donnees de dimensionnement de pied 
sont identifies en utilisant des parametres de sys- 
teme de mesure de pied comprenant un parametre 
de mesure de longueur, un parametre de ligne de 
largeur, un parametre de type ligne de voute plan- 
taire et un angle de parametre de courbure. 

10. Appareil selon la revendication 7, dans lequel Ies 
moyens de dimensionnement de pied comprennent 
un mecanisme de scanner electro-optique. 



12. Appareil destine a etre utilise lors de la mesure in- 
tegree de pied et la fabrication de formes 
comprenant : 

a) des moyens de mesure de pied destines a 
mesurer un pied et dSlivrer en sortie des don- 
nees de dimensionnement de pied relatives au 
pied ; 

b) des moyens de dimensionnement de pied 
par ordinateur destines a determiner une plu- 
ralite de parametres de dimensionnement de 
pied selectionnEs a partir des donnees de di- 
mensionnement de pied ; 

c) des moyens de style destines a introduce 
des donnees de style de chaussures corres- 
pondent a une chaussure desiree ; et 

d) des moyens de conception automatises par 
ordinateur destines a recevoir Ies parametres 
de dimensionnement de pied et Ies donnees de 
style de chaussures, Ies moyens de conception 
automatises par ordinateur comprenant des 
moyens destines a deduire des donne s pou- 
vant ~tr lues par une machine provenant des 
parametres de dimensionnem nt de pied t 
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11. Appareil selon la revendication 7 comprenant en 
outre des moyens de retroaction de controle de 
30 stock couples de maniere logique a des moyens de 
traitement de donnees, Ies moyens de retroaction 
de controle de stock fournissant I'etat du stock de 
formes sur demande. 
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desdonne sde styled chaussures repus, les 
donnees pouvant §tre lues par un machin 
pres ntantuneform adaptee pour §tr trans- 
mis s aux machines d fabrication de formes 
de chaussures pour la fabrication d'une form 5 
de chaussure pouvant §tre utilisee pour fabri- 
quer la chaussure desiree correspondant au 
pied ayant la taille de pied determinee par les 
moyens de dimensionnement de pied. 

10 

13. Appareil selon la revendication 12, dans lequel les 
moyens de dimensionnement de pied par ordina- 
teur comprennent des moyens utilises pour 
determiner : 

15 

un parametre de longueur du pied ; 

un parametre de largeur du pied ; 

un parametre de ligne de voute plantaire du 

pied ; et 

un parametre de courbure du pied. 20 

14. Appareil destine a etre utilise pour la mesure inte- 
gree de pied et la fabrication de formes 
comprenant : 

25 

a) des moyens de dimensionnement de pied 
destines a mesurer un pied et delivrer en sortie 
des donnees de dimensionnement du pied, les 
moyens de dimensionnement de pied compre- 
nant une surface de reference et des moyens 30 
destines a mesurer des donnees de pression 
correspondant aux pressions relatives exer- 
cees par le pied contre la surface de reference 
lorsque le pied est partiellement pondere, les 
donnees de pression constituant au moins une 35 
partie des donnees de dimensionnement de 
pied ; 

b) des moyens de style pour introduce des don- 
nees de style de chaussures correspondant a 
une chaussure desiree ; et 40 

c) des moyens de conception automatises par 
ordinateur destines a recevoir les donnees de 
dimensionnement de pied et les donnees de 
style de chaussures, les moyens de conception 
automatises par ordinateur comprenant des *s 
moyens destines a deduire des donnees pou- 
vant etre lues par une machine provenant des 
donnees de dimensionnement de pied et des 
donnees de style de chaussures regues, les 
donnees pouvant etre lues par une machine 50 
presentant une forme adaptee pour etre trans- 
mises aux machines de fabrication de formes 

de chaussure pour la fabrication d'une forme 
de chaussure pouvant etre utilisee pour fabri- 
quer la chaussure desiree correspondant au 55 
pied ayant la taille de pied determine par les 
moy ns de dimensionnement d pied. 
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